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Detailed Description 

... a label or even a short paragraph. For example, this may be the case 
if complex interest rate calculations are to be performed by the process 
. An elementary process description may be required for each such 
process. The process modeling component should include tools that enable 
the description to be documented ... requirement . 

128 

J) Is the extent of change to the business particularly large such that a 
detailed requirements model is needed? The requirements model (event, 
process , and data models) provides a clear means of depicting the 
system. The requirements model summarizes the relationship between 
events, data, and processes. It consists of ... screens . 

The Control-Action-Response (CAR) diagram is a commonly used technique 
for specifying the design of GUI windows. It is typically developed using 
a matrix or spreadsheet tool such as Microsoft Excel. 

The majority of Netcentric systems use Web browsers to provide a common 
cross platform user interface. Presentation design. . . 
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interface module and a time slot interchanger frame the received 
information and selectively route various time slots of information from 
the communications network to/from multiple parallel digital signal 
processors (DSPs ) (each with its own dual port, high speed RAM) to 
perform various protocol conversions. A local central processing unit 
(CPU) controls and coordinates the line interface, time slot 
interchanger, and DSPs via a local bus in accordance with commands from 
the host me tsaging center. 

The programmable line interface module links subscriber communications 
information received from. . . 
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...SPECIFICATION FIELD 

This invention relates in general to integrated circuits and, more 
particularly, to managing power in a processor. 

2. DESCRIPTION OF THE RELATED ART 

For many years, the focus of processor design, including designs 
for microprocessor units (MPUs) , co-processors and digital signal 
processors (DSPs ) , has been to increase the speed and functionality of 
the processor. Presently, power consumption has become a serious issue. 
Importantly, maintaining low power consumption, without... 

...and functionality, has moved to the forefront in many designs. Power 
consumption has become important in many applications because many 
systems, such as smart phones, cellular phones , PDAs (personal 
digital assistants), and handheld computers operate from a relatively 
small battery. It is desirable to maximize the battery life in these 
systems, since . . . 
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...SPECIFICATION an adaptive antenna array system 1000 suitable for 
including in a mobile station for a radio communications network. The 
adaptive antenna array system 1000 comprises three basic sections; a 
baseband processing section 1002, a signal digitisation and 
conditioning section 1004 and an RF front end 1006. In this embodiment, 
the adaptive array 602 comprises three antenna elements 6020)), 6021)) 
and 6022)). The adaptive antenna array system 1000 is controlled by a 
digital signal processor 1008 of the type TMS320C541 made by Texas 
Instruments Incorporated. Digital signal processor 1008 controls the 
baseband processing for the mobile station, including forwarding 
recovered audio to a speaker, and receiving audio from a microphone 
input. In addition to performing the baseband processing for the mobile 
station, digital signal processor 1008 also implements the constant 
modulus algorithm described above for obtaining a steady state of 
response from the antenna array 602, thereby tracking the constant level 
signal such as the BCCH signal of a GSM radio telephone network. 
Digital signal processor 1008 may also be configured to perform other 
processes or algorithms, such as a set-up or an initialisation process 
for establishing communication with al.. 
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.SPECIFICATION an adaptive antenna array system 1000 suitable for 
including in a mobile station for a radio communications network. The 
adaptive antenna array system 1000 comprises three basic sections; a 
baseband processing section 1002, a signal digitisation and 
conditioning section 1004 and an RF front end 1006. In this embodiment, 
the adaptive array 602 comprises three antenna elements 6020)), 6021)) 
and 6022)). The adaptive antenna array system 1000 is controlled by a 
digital signal processor 1008 of the type TMS320C541 made by Texas 
Instruments Incorporated. Digital signal processor 1008 controls the 
baseband processing for the mobile station, including forwarding 
recovered audio to a speaker, and receiving audio from a microphone 
input. In addition to performing the baseband processing for the mobile 
station, digital signal processor 1008 also implements the constant 
modulus algorithm described above for obtaining a steady state of 
response from the antenna array 602, thereby tracking the constant level 
signal such as the BCCH signal of a GSM radio telephone network. 
Digital signal processor 1008 may also be configured to perform other 
processes or algorithms, such as a set-up or an initialisation process 
for establishing communication with a... 
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as indicated at st^^216 until a direction angle me^fcrement has been 
returned for each on ^le assumption that eventually the mobile 
transmitter broadcasts a protocol messages at step 221. These protocol 

messages may be modified, as necessary at step 222 to allocate frequency 
space in the setvice arei and maintain sufficient signal strength at the 
su. . . 



..process of modifying the signal from the messages for the mobile 
transmitter is analogous to the hand-over process for transferring 
between cells in a cellular telephone network except that the control 
land station may adjust the frequency and strength of the signal from the 
mobile transmitter station to be received at more than -one station. 
The foregoing process is repeated essentially forever as indicated at 
step 223 as is customary for a mobile telephone in a cellular 

telephone network. 

At step 204 the control land station receives the measurements of the 
direction angles from the support land stations. The control processor of 
the. . . 
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Texas Instriaments Incorporated . . . 

...SPECIFICATION FIELD 

This invention relates in general to integrated circuits and, more 
particularly, to managing power in a processor. 

2. DESCRIPTION OF THE RELATED ART 

For many years, the focus of processor design, including designs 
for microprocessor units (MPUs), co-processors and digital signal 
processors (DSPs), has been to increase the speed and functionality of 
the processor. . . 

...and functionality, has moved to the forefront in many designs. Power 
consumption has become important in many applications because many 
systems, such as smart phones, cellular phones , PDAs (personal 
digital assistants), and handheld computers operate from a relatively 
small battery. It is desirable to maximize the battery life in these 
systems, since... 
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...SPECIFICATION an adaptive antenna array system 1000 suitable for 
including in a mobile station for a radio communications network. The 
adaptive antenna array system 1000 comprises three basic sections; a 
baseband processing section 1002, a signal digitisation and 
conditioning section 1004 and an RF front end 1006. In this embodiment, 
the adaptive array 602 comprises three antenna... 

...obtaining a steady state of response from the antenna array 602, thereby 

tracking the constant level signal such as the BCCH signal of a GSM 
radio telephone network. Digital signal processor 1008 may also be 
configured to perform other processes or algorithms, such as a set-up or 
an initialisation process for... 
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..SPECIFICATION signal processor "DSP" (such as a TI-DSP #C54x) - coupled 
to a second processor 14 (such as an ARM TMS470 processor) - in this case 
a protocol processor . The core 18 of the DSP 12 is coupled to the 
core 20 of protocol processor 14 by a synchronizing circuit 16. The 
DSP 12 further includes a program ROM memory 22 and a local RAM memory 
24. Processor 14 includes... 



...hardwired logic block 52 permitting the shaping of signals for a 

particular processing which would be too costly to carry out by means of 
the protocol processor 32. The logic block 52 is moreover connected 
to the processor 32 by an interrupt line 58. 

FIG. 4 shows in more detail the protocol processor , which in fact 
comprises three pans. A program part denoted with the general reference 
numeral 60 contains an incrementation register 62 which is incremented 
with... the destination address. This destination address is embodied in 
the diagram of FIG. 4 by a dual-port memory 88 which is common to the 
protocol processor and to the main processing unit CPU 90 with which 
it is associated. The memory 88 is connected to the CPU 90 by means of a 
data and address bus 92, 94, 

One example of a protocol processor 14 is the ARM 7X processor. The 
ARM processor performs co-processor "data operations", "data transfers", 
and "register transfers". The processor utilizes a condition field... 

...from the busy wait. As a result, there is a penalty to use it. 

In the prior art (see Figs. 1-5), there is a protocol processor 
(ARM (7x) in this case) in which any change within the co-processor (DSP 
12 in this case), in terms of data (via a bus, an instruction, and so 
forth) , requires that the protocol processor use a memory bus and a 
RAM. First, processing within the co-processor (CDP) is performed. Next, 
a register to register transfer (MCR) is performed. . . 

...a transfer of the (LDC/STC) - three cycles in all. Throughout all of 
this, the co-processor (DSP) does not see the resources inside the 

protocol processor (ARM 7X) . While the co-processor (DSP 12) has its 
own set of resources that allows it to perform some processing on its 
own, everything that relates to talking to the environment of the 

protocol processor (ARM 7X) - i.e., software, the bus, the RAM, etc., 
is under control of the protocol processor (ARM 7X) with specific 
instructions and adds additional cycles to the time needed to perform 
multiple operations. What is needed is an improved technique for... 



.cycle operation. Such improved technique should be useable in 



conjunction with the ^^^rocessor (DSP) to perform som^fcf the 
functionality currently performed by the protocol processor and in 

fewer instructions than is presently required, or it could be used in 
conjunction with a single processor system. 
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